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RESUMEN
Introducción: La exposición de estudiantes a eventos que los estresan y la asociación de esos eventos con la salud mental de los alumnos, es una cuestión importante en la Educación Médica. Para andar por el arduo camino del pregrado y resolver problemas emergentes, algunos alumnos desarrollan métodos que los ayuden, entre ellos, la resiliencia. Un sistema de aprendizaje híbrido, con fusión de aprendizaje activo y tradicional, puede ser un sistema complementario que genere estrés, una vez que demanda la adquisición de conocimiento por parte de los alumnos, tanto para evaluaciones de enseñanza tradicional como para la búsqueda autónoma del conocimiento y las habilidades, que son las actitudes exigidas en la problematización. Objetivo: Determinar el grado de resiliencia durante el curso de Medicina en un sistema híbrido de enseñanza, identificando mecanismos subyacentes. Métodos: Estudio transversal desarrollado entre agosto del 2017 y agosto del 2018, en el centro universitario Christus, Brasil, una escuela de Medicina que utiliza currículos de aprendizaje con base en la problematización y asociados a la metodología tradicional de enseñanza. La escala de resiliencia de Wagnild y Young se aplicó a estudiantes de medicina de todos los semestres. También se compilaron variables socioeconómicas, emocionales e de desempeño académico, auto-referidas. La asociación entre las variables se evaluó con modelos de regresión logística mínimamente ajustados. Resultados: 173 estudiantes de medicina participaron en este estudio, con un promedio de edad entre los 22,4 años, siendo que un 65,3% eran mujeres. El 88,1% de los estudiantes de Medicina presentaron alta o muy alta resiliencia. Recibir apoyo de los familiares y amigos, se asoció a una mejor resiliencia (valores de p inferiores a 0,001), los estudiantes que estaban "muy satisfechos" o "satisfechos" con el apoyo familiar tenían una tendencia mayor para desarrollar grados mejores de resiliencia, con resultados de tendencias de resiliencia muy elevadas (82,50%) y altas (71,10%), superando la prevalencia encontrada en estudiantes insatisfechos. Además, tener una creencia religiosa, también se asoció a grados más elevados de resiliencia (valor de p = 0,02). Conclusiones:
Los factores identificados en este estudio, principalmente la importancia de la red de apoyo de la familia y los amigos, pueden ser estimulados para mejorar la resiliencia de los alumnos. No se registró asociación directa entre la auto evaluación del desempeño académico y la resiliencia de los alumnos, siendo que ella tiende a permanecer constante a lo largo del curso.
Practical points
The teaching models based on problematization can generate stress in some students, in addition to those already involved in the teaching of Medicine. Resilience is an important feature for medical students, and most students submitted to a hybrid model have a high degree of resilience. Family and friends' support is associated with a better degree of resilience
INTRODUCTION
The scientific literature has highlighted the exposure of medical students to stressful events and the association of these events with students' mental health in the last decade. Medical students are often exposed to strenuous undergraduate activities on the grounds of developing knowledge and skills that enable them to cope with stressful situations and turbulent environments, as well as aiming to be able to find practical and cohesive solutions for the problems of the medical practice 1, 2, 3 . To address this arduous training and to solve emerging problems during this time, some students develop methods to help them and, among these, resilience. The term resilience originated from the physical sciences, meaning the capacity of some materials that, even under massive impact, resist and recover their initial shape. Transported to the human sciences, it means the individual's ability to "overcome" stress and adversity 4 . It can also be considered an experience that implies maturity, growth, and development, that is, every individual has a predisposition to resilience that can be extended from the experiences during a lifetime 5, 6 .
Resilience is related to the psychosocial processes that favor a healthy development and results from the association of individual and environmental characteristics, which can be modified when facing adverse situations and everyday problems 7, 8 .
The practice of medicine provides close proximity to life, pain, human suffering, death and dying. Resilience in this clinical practice is the ability to manage and process experiences, 9 . Active Methodologies prioritize: (a) problematizing education; (b) the centralization of teaching in the student's needs 10 ; (c) ensuring the student's contact with the health and socioeconomic realities of the community since the first year of the course; (d) the implementation of an interactive and constructive educational process; (e) the individualization of education and promotion of a differentiated and integral evaluation of the student. 11 .
Thus, in the formulation of the Pedagogical Project, Traditional Teaching and Active Methodologies were considered, with an emphasis on Problem-Based Learning (PBL), forming what is called a hybrid learning system. A hybrid curriculum consists of a mix of PBL sessions, traditional classes, laboratory classes, and clinical practices. This pedagogical system provides students with different learning stimuli 12, 13, 14 .
Considering that the medical student is faced with situations that generate stress, which challenge these learners to deal with and face adverse situations, and also assuming that the hybrid learning system would be a supplementary system that generates stress, since it demands student knowledge acquisition, both for summative assessments of traditional teaching as well as the autonomous search for knowledge, skills, and attitudes required in PBL, this study aims to determine the degree of resilience throughout the medical course, identifying underlying mechanisms or processes within the broad category of personal protective attributes, and student vulnerabilities, as well as coping strategies that contribute to psychological resources, such as resilience.
MATERIALS AND METHODS
This was a cross-sectional and analytical study, with a quantitative approach to data. The research was developed from August 2017 to August 2018, at Christus University Center, Parque Ecológico Campus, Fortaleza-CE.
The sample consisted of students enrolled in the Medical Course at Christus University Center (Unichristus), from the first semester of the undergraduate course to the last one, which refers to the internship. The participants were those who agreed to take part in the study by signing the Free and Informed Consent Form and who were regularly enrolled in the higher education institution considered for this research. Students who were on special leave or refused to participate were excluded from the study.
The instruments used in the research were: I -Sociodemographic and emotional questionnaire: Consisting of the variables: gender; age; course semester; sexual orientation; marital status; ethnicity; living with the family or not; family income; degree of schooling of the father and mother; presence of offspring; presence of employment; birthplace; degree of satisfaction with the support given by family, friends and teachers; assessment of how stressful the routine is; self-esteem evaluation; satisfaction with personal relationships; frequency of negative feelings (bad mood, despair, anxiety and depression); satisfaction with access to course-related facilities.
II -Academic Performance (AP): Considering the great difficulty in choosing an instrument or questionnaire that could assess Academic Performance as a multifaceted phenomenon, the university's evaluation of student's performance was chosen as a way of approaching the reality of academic achievement. It was assessed through direct questions to the interviewee, and required to be presented as close as perceived by the subject and in a 1 to 10 scale. 15 ;
III -Adapted Wagnild and Young Resilience Scale: This scale consists of 14 items (in contrast to the original scale, which contains 25 items) described positively, answered on a Likert scale varying from 1 (totally disagree) to 7 (totally agree). The possible scores range from 7 to 98, with higher scores reflecting higher resilience 16, 17 .
The medical students were randomly invited to respond anonymously to the Sociodemographic and Emotional Questionnaire, the Self-Assessment of Academic Performance (AP), and the adapted Wagnild and Young Resilience Scale 18 . Data were collected through the application of these questionnaires.
The information collected was stored in a database created with Microsoft Excel 2013® software for subsequent descriptive and comparative statistical analysis of the results.
Categorical quantitative results were presented as percentages and counts, and the numerical results were presented as central trend measures. Kolmogorov-Smirnov normality tests were performed to evaluate the distribution of numerical variables. To verify the association between the variables, regressive logistic models were used. P values < 0.05 were considered significant. The collected data were tabulated and analyzed using the SPSS software, v23, IBM, Inc.
All the principles governing Resolution 466/12 of the National Health Council (NHC), which are based on protecting the privacy of volunteers and not using information to the detriment of others, have been respected, guaranteeing that there will be no risk to the subject of research, nor onus of any kind and the data will be used only for the purposes foreseen in this research.
After clarifying the research purposes, the participants who accepted to participate signed the Free and Informed 
RESULTS
The total number of students submitted to the study was 174, with students from all semesters of the undergraduate program, 34.7% were males and 65.3% females. Among all the students, the semesters that had the largest and the smallest number of participants in the study were the 8 th semester and the 10 th semester, respectively. The mean age of participants was 22 years old ( Table 1) . Table 2 shows that students had the following resilience--related outcomes: 12% had medium/neutral resilience trends; 50% had high resilience trend; 37.8% had very high resilience trends. No statistically significant differences were found between the students from different semesters, as shown in Table 3 (p = 0.090).
When sociodemographic and emotional factors were compared with the degree of resilience, it was observed that some factors had a significant influence on the degree of resilience, as follows: religion, satisfaction with the support of family and friends, self-esteem evaluation and frequency of negative feelings. The results for the religion variable, shown in table 3 (p = 0.020), showed that there is a higher percentage of high resilience among Catholics and evangelicals and a lower one among agnostics (79.4% and 31.60%, respectively).
Regarding satisfaction with family support (table 4), it was observed that students who were "very satisfied" or "satisfied" had a greater tendency to develop better degrees of resilience, with results of "very high resilience trends" (82.50%) and "high resilience trends" (71.10%), surpassing the number of students with "medium/neutral resilience trends" (52.70%) among those who were very satisfied with family support. Of the students "satisfied" with family support, the results were similar, showing 25.30% of students with "high resilience trends" and only 15.80% with "medium/neutral resilience trends". On the other hand, of the "indifferent" or "dissatisfied" students, the number of students with "medium/neutral resilience trends" (15% in both) surpasses groups of students with "very high resilience trends" and " high resilience trends" (p <0.001).
Concerning satisfaction with the support received from friends, the results were approximately similar to those related to family support satisfaction, as shown in table 4 (p <0.001). However, the degree of satisfaction with teacher support (table 4) was not a significant factor in resilience determination (p = 0.09).
It was also possible to observe that the better the self-esteem evaluation, the greater the chances of this student having higher degrees of resilience, as shown in table 3 (p <0.001). This was demonstrated by an inversely proportional association between self-esteem evaluation and the number of students with "mean/neutral resilience trends".
When analyzing the association between students' perceptions about their academic achievement and the degree of resilience (table 4), no significant association was observed between the two variables (p = 0,560).
DISCUSSION
This study aimed to evaluate aspects related to resilience that can help medical students to face the situations inherent in the hybrid teaching-learning system, avoiding its negative consequences for academic achievement and health.
Regarding the students' degree of resilience, we observed an average of 88% of students with high and very high resilience trends, an average of 12% of students with neutral trends and 0% with low trends. These same trends were ob- served during undergraduate training, except for the ninth semester. In contrast to these findings 19 , the study of resilience in the medical course in Brazil that uses the traditional teaching methodology showed medium and low resilience. On the other hand, when analyzing all undergraduate years, there was a predominance of moderate resilience, but with a high standard deviation.
A study of resilience with 551 students in a medical school in Brazil that used the traditional learning methodology, showed a percentage of 36.9%, 38%, and 23%, respectively, of low, medium and high resilience trend with a general mean of an average resilience tendency 20 .
The predominant mean of high and very high tendency resilience in the present study is probably related to the strat-363 Marcos Kubrusly et al.
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Religion and Degree of Resilience
According to the analysis of the association between religion and resilience, it was possible to observe that students who self-declared being Catholic or evangelical tend to have better degrees of resilience when compared, especially, with students who declared themselves to be agnostic. This fact suggests the possibility of religion acting as a protective factor that may positively interfere in the development of resilience in the assessed students, corroborating other studies. Kohsravi et al. describe in their study that spiritual intelligence is an essential personal gift that enables one to maintain inner and outer peace and to demonstrate love, regardless of circumstances, whether in the presence of acute stress or inconsistency 22 . They have shown that spiritual intelligence has a positive association with resilience. It could, therefore, assist in the management of conflicts and a calm coexistence with society. These findings are also consistent with a study 23 that revealed religiosity / spirituality as components of resilience, and with another 24 , which showed that religion and spirituality often involve emotional and social experiences, attitudes, affective states (both positive -such as faith, hope, courage, compassion, love, forgiveness -and negative ones -anxiety, anger), beliefs, worldviews, values, life goals and practices that shape the personal identity and existence of many human beings.
Satisfaction with family and friends' support and Degree of Resilience
As expected, our results showed a positive association between the degree of resilience and the degree of satisfaction with family and friends' support. Other studies have shown that social support plays a critical role in the medical student's resilience. There is a strong dose-response association between the level of perceived support, learning environment, and resilience. 25 They have shown that high levels of support from the family, faculty members of the medical school team and their peers, as well as perceptions of the learning environment as a collaborative one (i.e., that student education is a priority for teachers and the global learning environment) were protective against the state of physical and mental exhaustion closely associated to academic life. Thus, it is important to have family and peer counseling in search of resilience recovery or formation by the student with difficulty to adapt to the new teaching methodologies.
The results obtained in the present study are in contrast with those previously presented 25 regarding the association of the degree of resilience and the degree of satisfaction with the support offered by the teachers. One can explain this fact using studies that showed that many students found it difficult to openly talk with the people who evaluated them, thus avoiding honest discussions. It also reported that students found that some teachers had conflicting interests in interacting with them, including better assessments of their courses, making conversations more difficult, increasing stress, and reducing resilience 26 .
Perception of self-esteem and Degree of Resilience
In this study, the findings revealed that students with high resilience trends showed higher degrees of self-esteem. Self-esteem is the representation of an evaluative aspect of self-knowledge, consisting of a set of thoughts and feelings related to the self, whether this is a positive or negative evaluation. Typically, high self-esteem rates are related to the good mood and perception domain of different areas of life relevant to the person. Thus, it is inferred that high self-esteem is associated with good mental health, better social skills, and well-being, whereas low self-esteem can be associated with negative moods, the perception of disability, delinquency, depression, social anxiety and higher levels of stress 27 .
Our results are consistent with previously published others, which demonstrate that resilient students tend to have high self-esteem and describes that those who have stronger self-confidence and feel good about themselves are the ones who are generally expected to have better control over their lives and to be more capable of dealing with problems related to a transition process 28 . Other studies have shown that high levels of self-esteem have been associated with greater social adaptation, happiness and less vulnerability to presenting atrisk behaviors 29, 30 . In the university context, it has been related to school permanence, greater emotional well-being and better performance in future jobs 31 .
Academic Performance and Degree of Resilience
Academic achievement is an essential tool in student assessment and its association with the university environment and is usually related to the respect and recognition of peers and teachers 32 . In medical school, students with higher academic achievements have personality styles with characteristics related to resilience; conformism (people have the possibility of being honesty and self-domain) and agreement (they tend to 364 Marcos Kubrusly et al.
https://doi.org/10.1590/1981-5271v43suplemento1-20190161.ING be very friendly in society, being receptive and flexible in their relationships with others, with whom they establish affective bonds) academic performance, innovation styles and discrepancies in general, refusing to abide by traditional norms, manifesting audacity that can be taken as recklessness 33 . However, data obtained in the present study did not show an association between resilience and academic performance. Such a result can be explained by probable incoherent information on the part of the student, since the research related to the academic performance Index (API) was a self-assessment where the student indicated the numerical interval corresponding to their API and not its real value. In addition, the result can be explained by Galdino's considerations 34 , arguing that for the evaluation of academic performance, one must consider not only constitutional elements of the university but also external dimensions, i.e., academic performance can be influenced by: 1) issues (intrinsic to the student) that include psychological factors 35 , the way through which the student's school progresses, the indices of school performance (grades), family income, personal contacts; 2) pedagogical/didactic issues represented by the association between teachers and students, level of attractiveness of the course, how content is transmitted; 3) institutional issues, such as the student's attendance, degree of integration/participation, equipment and services available in the university, and, finally, 4) environmental factors (external) such as moving to another city, transition to new cultures 36 . Thus, in this context, it is observed that the academic performance evaluated only by the API in the present study may not represent the reality, since it can be influenced by a series of factors and there is a need for new ways to investigate it in undergraduate students 37 .
Limitations
Although most of the analyzed variables are proof of a subjective nature, all the data obtained in the research come from a quantitative study and, therefore, the need to continue the investigation of the protective factors and stressors that are determinants for the development of different degrees of resilience is recognized. Because they are subjective variables, they should be approached qualitatively, so that they can be better explored and later worked with the students.
CONCLUSION
It is understood, therefore, that the routine of medical students presents a number of factors, mainly related to social and emotional environments, which work as stressors and are closely related to the degree of resilience. This was made quite clear by analyzing the data that quantitatively demonstrat-ed how social and emotional factors, such as religious belief, satisfaction with family and friends' support, and self-esteem assessment might interfere in the development of these students' resilience.
On the other hand, it can be verified that there was no direct association between the academic self-assessment and the students' resilience. It is also suggested, as it was initially done, that the resilience of medical students tends to remain constant throughout the course in a college that uses a teaching-learning hybrid system, blending traditional teaching with active teaching methodologies. This may be due to the higher workloads to which the students are submitted since the first semester of the course until the last period, corresponding to the end of the internship. This information is in agreement with the information reported by other previously mentioned authors.
Factors identified in this study, mainly the importance of the family and friends' support network can be stimulated in order to improve students' resilience. These findings are of relevance to society, considering the importance of medical training in the care provided to the entire community and the need for resilience development in medical students and in future physicians, due to the prevalence of stressors during training and during the exercise of medical practice.
